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w m m 

; h a > K 'J 7R^-fb*J 
*^0^{4> ^ h 3 > K 'J 7©«t6JMfCjgH-f Xli 5 h 3 > K 'J 7©fiMB 

H3r «• # 9 & A 0 ¥ H» & / x a fernm c $ -r s *> © -c h z o 

ntl>5. jftjfol$©*MBR"CM\ ; >»©il*|C J; (NMDA 

S) *^Lt*^v") A'f ^>*<lfflliai*Uw^AL> #&&?Ert<^5i&<**i5 (Choi, 
D, I, , Trends in Neurosciences, 11, 465-469, 1988) 0 M^, Mmftl-kZM 

3> K«j 7ir^oiAtn. iBfiF«j©*^s/«>A-f *>jiaettn#wiritj*sn*o 

LfrLttrt<e»> ; h 3 > K'J 7rtfcifag©^;Ui/>i7A^^>*<SJffl{:#»* 

n $ h 3 > k y 7rt^©ffiBi^®^tfttt'ffc , r s <t > ; v 3 > k y 7©x* 

££«i6(ATP<£jSt6) *H6TU aHSii:ff6t Si* ©>r * >7#^iLLT 
(Nicotera et al. , Chem. Res. Toxico. , 3, 484-494, 1990: Zaiden et 
al. , J. Neurochem. , 63. 1812-1819. 1994) 0 £tz, ijJ^->0 A-f * ^cftAtfc 

fc^tt; h3> KU7©x*;M?-£ifc(MB (ATP C 

smart kaiea • *>»aE*ffiT*-**-i* < 'e*% 
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ilTfc* ftTifco 

S hn^KUTrt-eiiTOii^nt^ (TCA 9 )V) ICfcfJ 

/&<£0> ft&ttfcx*;!,*-!*^©**^*:/* $ h3> KU7rt»J:9fl£l^ 

[©-150 mV W&<0 i V a > K 'J 7J3H lift (¥m)> S^, © 5 h 3 > K 'J 7|*3fflS 

(Loewetal., Proc. Natl. Acad. Sci. . USA, 91, 12579-12583, 1994). C©7k 
m*<*y(t ) t£iitit& l= «k S ill # ^ > -> + ;u x * ;M* - £|£ k L TATP 
ft5 (kagawa. Y. , MX^, 11,3-11. 1992) D 

— i h n > K U 7rtSPlciEB^0*;U->'> A-C* >a<«£A-f* i% 4165 
^#Ttli, ; h3>KU7rtSBO ATPase C «t fjB&Lfcx^Mf-fcffl^Tifc 
AU*^->^^^'(^^n, i h3> KU7K«tt«* < IM#*n*36 < N 
ATP M&M&Tt S <fc ? tt*HW*fFF-CM\ ATPase gtt*<ffiT t . tiJUisV&J 

r > -> + i5*«Mbf#f> •> * ;u©ffiT#JfB LTATP ^fiRBBR©® 

tt*<flJ*i3*u ftfcWic i h3> K'J7T©ATP ^^jhtTL*9o 

t*©W»SHXttrtftSHi:i-9T; M> KU 7K©ftfl«a<3l*jBc 3 
tu t©RW-Hi4ot; h a > K 'J 7©«|g*#*<&l;4'5r«614*<^« 
£ftT^*o l*©il.T; h 3 > K'J 7©*tB*fc*<S»&ftT*»K 

-SCOfeltli ; hn> K'J 7©$ti^WSgtt^Bi::fc^T^S£#;lbft 
T^5o 0H*.tf, ^jflM^M^Jfett^S^<t'©£lillLtt^.m. V 
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>ffi, 7W^-?-m. mUMBMXmc& (ALS ) „ Yziy KUTJBffi 

tftffifc ifTtis HKttK 5 h 3 > K 'J 7 6*1*0 ft* ©ft«J 
££KJ:>M K'J7)i^^^b1-*W^»^nti(i\ eft £©£.*© 



fgBJ3©l8* 

U 5 ha> K'J7K©K^«*«l«l<£^Ltl»t-*-it-J;o-C^ ; ha>K 

'j 7«*3c^fc-r-5^ffl*w-r*w*»^-rscijc*5 0 #$&»jj©J5i©iW 
K , j7©«tBiis*i»± , r*fisffl*W"r-5'»»*attt*ci:t=** 0 * 

a > K "J 7®flM&J**KiBB*4* Xtt $ h n > K U 7©«tBJMr*#'5asA© 

;ha> KyTR^JEfttSiiCJ:^; h 3 > K >J 7K**U»5HXlirt 
ttSHi: J: act, ; h3> K'JT 

H©^gW<£^1iM*il^^L0^L> i h3> Ky70&glftttx;^w^^- 
^££»^^l✓[II^■e£Sc,^:£Jl ( a^Lfc o *fc, d©«fc?ttflUB* : ri-Stt 
Hit I h3> K'J 7M^^fi-r*<>v"^7-bf t°>Hr7 p ^-(r7>^3'-7. h 

£WJT££C i^EtUL/Co ft £©&£**£ LT^lSSftfcfc© 
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foftt LT-sb. i v^yYVTmmiSKmm?*, xiti b3> k>j 7$s#g 
L^mmi-£tuz, i h3yv>)7m\ztt?z>%%.{wm<i >3> f'jti® 
7ai©KM3&<iiBi!irt * f a >f * >^cd±#ii ioi^^ns ±ie w& 

* >«o±*^c*5^t s h 3 > K u 7 cd ATP a6£tB*£ffiratttt»K*t#tt^ 

*J**«Ut$n«o Ka> K'J 7^>7v?7-tft°>U-fe7*-7 

m\ \ $£&m&tt<s l h 3 > K 'J 7**JSttiMf, ' h a > K U 7«e**#*fo 
/«-*>v>#5, SS^MJsfcSIftS (ALS ) N = h3> K'J 

7M^ Xli--v> • t?», ?ffi-QhZ> IM^ffilkV /x\t femm 

xx*m, 7^3-;^t, ft**** s&js+h. xtt 

IfofM^ t h *^-tntt*La»«»=!fl!4-r*xg*^t.N j h 3 > k y 7« 

IMMtKigH-r** Xli 5 h 3 > K 'J 7TOJ|&£#m£cD^|ft&aVXIite 
* €» *COT©«jfit^ & i*^ #|gHJ3KJ:*K $ h3> K'J 7^> > /^7^'t°>L/-fe 
= h 3 > K'J 7'<> > /y7-t?t 0 > n?7*-7>? 3'^x h£WSdfiJt#£ U 

Tfrtf, 5 h 3 > k y 7tttBJWrKieH-*-^ xi* $ m>k u 7«t^ 
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K2Bli, ; h 3 > KU 7«imte»=&lftRo5-4864Oftffl*^0T*4o 

fc^T> ^flartCa 2+ M^I-Sia-rRo5-4864©fpffi^^L^Il!T*>5o 

7' 5 ^-«C/*7i^ >&££JBLfcNG108-15tt&J!llfi(:: 
fe^T, i h n > K U 7JRS&{cSJ3rfRo5-4864©^*^l/fc0-C*4o 
&5g|H\ #IP;i©!£^ (*7 4 *< Ro5-4864 K <fc 6MrtCa 2+ jg 

4864©Ilfe£ffiflUB£lfi#**£ £**LfcB?*S<> 
m 7 IU(i. *^Ogm (PKlll95)*<5 h 3 > K 'J 7Klc*tt*Ro5-48640|fe 

(MBR)©ffittflSK «k 0 ? h a > K'J 7mBlM%tmhmCa 2+ &&tft&W}VT 

OftJl*PI#"f *::<!: **LT:fc *K #f&"JJ©E££Ro5-4864<!:rt<IIBR K*fLTjft 

8 9 0l±. fXWOSX (NCS-1 044-90) Tfflffi LfcttlJSfcfctt 6 «£|*|Ca 2+ 3i 
& K & J5' 7 Ro5-4864 © f£# £ L fc H "C * 5 „ 

S&lOEUi, NCS-1044-90 jm®MK&V ZMMft i h 3 > K D 7JK*{fc£#» 
7Ro5-4864© £ ^ L H T fc £ „ 

fgBj§0^|fi£7£ *:#>©&&©?£$ 

ffl*Wl/T^* 0 ^©MmiLT. ^OEXUh «4r©^WBH (4>#tt^ 
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h 3 > k >j 7K©4awtt^s«ffl*i«#tt^ ttarn lt, $ h a > k y 7T© 

« x * - S£ if * i * l W&t 3 fPffl * W L T t > 6 , ffl*ffl# K fc 
&t&©ffiT (tttBffiT) £##>Ts S hn> Ky7©«t&K£««iK: *£/,£*>© 

^ 5 ©gffc Id Jfu^ir S fc it T li tt ^ ft fax 14 ft ft® H K «fc 0 M 

$ h 3 > KU 7fflKDJK^S^i;TATP *^ig*<fiT-r*o 
WOEIgliU #{^fflSaF*3©^^->->A^^>ziJg^±#L/c^^lcfc^T i 

Xtt*©Kfl > **JfllW'f*iit>i:^ S ha> KU 7©ATP jSflbtB*^aW<£tt« 

t^tt«#*©aifcCHdill1-**>l* , Ctt<i:^*<, «»fl©ISm(4s i h 
3> K'J 7^>7^74rt°>U-l?7?- (MBRXC^-T-SCi^-C^. CfflUrT* 
*-KM£UTi h 3 > K'J TBimfil^^^'ffc^-lt^MBR 73'" Xh CM*!* 
7- ? a U-5-C4-? a d 7 x-;b)-1.3-y t Kn-l- y f-;U-2H-l, 4-<> 75*7-1? 
t°>-2- ^t" > : TIPS, December, pp. 506-511, 1986] IzMbXffiteftT >9 
Vt LXimtZo **W©E*ttx MBR K#7£7>?3'xx h^t^oTS 
K3 > K U 7©«*$5E<fc3ii\ ±3B©&aflUB£$8Jf * * ^©i^x. ^ti5 0 
.*»gj«DE*li* (a) $ h3>Ky7«*$Jg*fcr*ftfflK<l:oT# 
SMttf $>tt*t>©T**K -©^ftfPJHKg-tH^ (b) ~ h3>K'J7K*ft 
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S/;, #3SHJ§©E8Ji S K'J 7^>7^7-tft°>U-tr7*-7>*3*^ 

^ > K U TfiMI^cei U Xli i h = > K 'J 7®«MB***#-5£A©^ 

iwatf/xtt^***«iK:aijK-r*ci:*<-c**. $ h3> Kn^'/m 

I h 3 > K U 7©ttte*#CjeH U Xti $ h 3 > K 'J 7©mt^^«-#-5^ 
mm&ft, ifOffitt© lX(i2^±*#9lfiltttll®#' , ii"© 

H#li3©&jliLl£PMF ; H>a***ir©*jftitt'i>S.ft ; fF^tt^©*Jllittl»* 
4F : flT^^if©^jfiH±J3fMl*^©^6*J<£^BT*So - ft £©&.*.KIiJfil. 
BEffiT\ ffiKKfi. &tf*MI^#KJ;0ra*n;fcfc©fc£*ft*o flhffl&ft© 
#J t L T, i h 3 > K U 7»*£?{f* i h 3 > K 'J 7«e : p£J*tt if© 5 h 3 > 
KU 7jMricj:*a£ttl&i (Shigenaga et al. , Proc. Natl. Acad. Sci. , USA, 
91, 10771-10778, 1994; Tanaka. II., et al. , TO, 77> 881-887. 1996) > 

Un> K'J 7©M^©^4^'fiEBfl4'^U^P|?$nTl^a^tt^Bi U 
B\ /<-*>V>^ 7;U7^W-7-Jpf N )BiS«rt4ffl!l5tl^tffi (ALS ) N 
KUTKflBffi (Ohnishi, H. et al. , MM, 44, 259-264, 1992). --v>« t? 

^t^'x, i/7>#xtt<!fK«fc.S#;*«t , #^ 7;u=>-;i"t»#, t°P 
tfJto.BiS5i& * 4-S + tt <tf »c *> ^ X li „ M rt K * ^ > ■> A * > *<«E A-r 
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hZ. ttfitobtiT^i (Zaidan, E. et al. , J. Neurochera. , 63, pp. 1812-1819, 
1994) ■ -15, I h a > K 'J Hfctt 4ATP $ h a > K U 7ft^**-f * 

>(H + ) $g©mm^ft#T>-> + ;U0^Kft#^ac£#&£ftT^s 

(Michell. P.. Science, 206, 1148, 1979; Michel 1. P.. FEBS Lett. , 43. 184, 
1974) 0 S6oT. CCD «fc -5 tt i h 3 > K 'J rt-*UDrt;l/->$ A-f * >©fif£A# 5 h 

©*;l/->*/»-f*:/©«[AK«fcO ; M> K y Tll^fiL, S ha> KU7 

©±#K<fc ft* i b 3 > KU 7K©JK^@*#9^.Hl±x $3eBJ© 

B3B©#i=tSFfcft**ft£ « . 

o 



-egStl* 2-**7- 1 - t°a y 5?x;l/7;U + ;l'*^'-K>»7 5 Rfc'&to*^ 

R 2 lit°U v^i/fcXIi 1-3 <l©l^-XiiMtt£fi&STtt&£ft*:g&7x.^;U» 

oy>JH^J 7 -yfjfH 1 . tg^Ii^ HitJiH^ Xtta'Jt® 

^©^7" ftT&cUO . h'J7;btD^f^i, ^hui, T-bf-;u|£, 1-4 
fiicfiHR^^W-rsEilXtt^ftft© 7^*^36, 1-4 ^©RfclSR^Wf * 
IiXI^«»®7;^ + ->;H, 1-7 fa©^I!r?**r*Sl«XI*#ttift© 
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T : -S-(CH 2 ) n -CH(R 3 )(R 4 ) [5$+ffln iilX(±2£ 
*U R 3 l*7K#^XIi^^^^b, R 4 (±7K»Xli-^:-N(R 8 )(R 9 ) (3fc 
+cDR 8 l±7jc«^XIi^^^^^L^ R 9 l*>*7i>£, K>5?^36, Xlig&O 
v?;U££*U fca^liR 8 SCKR 9 ^-^lc/A- 5 T^+O^M^i*{cTOt 0 n 'J 

& fcC-ttsS : -S0 2 R 5 (5C+OR 5 li7 i 7iXli 1~3 <H©&*l§r?-*W**7 
;U*;Ug£jj^) "C&SnSX-M/*-;^ SO'^©-*^ : -COO(CH 2 ) 2 -N(R 6 ) 
(R 7 ) (^4'©R 6 SO : R 7 l±^n€n?43i(C7K#iIi 1 s ^f-/^ X«iif-^**^t) 

>M^F; ^f-7USs xf;l/i, n-7°n t°;US, sec-7*f-7Ug, 3U±n-7?fr%ti£ 
(DTJl^-^M ; y h4-->^Xiii' V^n^^->S^<t'©77U=i + ->;i/^ ; 

n-7°nt 0 7M Hij^bM, -f 7 7nt;M;l/*7hS, sec-7'f-;U 
^;i/#7°hg, Xlin-^7f-;l';Ol/#7>£tt£©77l'*;M7U77 7h£; 2-t K 
d + ->7d tf;M ;U^7° hi, 2-CN.N- i>> ^;W7 i 7)-7d t°;uy 7U*7 7 
X132-(N- /f-Jl-ti- K>i>)UT I 7)-xf;M 7" h&tt £©fi£l7;l>*;M 
71^7° hi ; -IKS; : "S-(CH 2 ) n -CH(R 3 )-N(R 8 )(R 9 ) K^TSt+R 9 ^* tiSfi 

-(3,4-vy h*y'C>?;l/)-7; ;)-xf ;MM7H/iiW f/H- 
i^U7 i 7 7 7U+7l/> 71/77 7 hi ; -j&it : -S-(CH 2 ) n -CH(R 3 )-N(R 8 )(R 9 ) fCfcl^ 

TR 8 so'R 9 ^-rsmt°p >j ^>ai*<2-**va&Titft$nfct>©-e**N 

2-(2- **7-l- t°D 'J -7x;|/)-xf ;M )Vi3"f hSte if CD 1— 1° o 'J v ? x.;U77U+ 
7M 7b* 7 hi ; &tf2-(N,N- -7xf;l/7 i J )-x h + ->77;U^-7U^<t*^W 

-e^. 3-t°'jy7Ui, xii4-t°'j i>)im<D^?ti*m^~ci> 

(1) 2-** 7-1- t°n'J'7x;|/fti 2,6- JJyf-JUT-'J K; 

(2) 4-t Ko + v-2- **7-l- t'oU 2.6- yx^7-U K ; 
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(3) 4-t Ko*->-2- **7-l- tfn 'J •;>.=.*■» 2,6- SMf-A'T-U K ; 

(4) 2-[2- **V- h°D 'J -fa N-3- t° 'J -J — jut i K ; 

(5) 2-** 7-1- t'n'jy-zUti 4- 'f , ;^Dt';M;l'*yh7-'J K; 

(6) 2-[2- **V-1- b'o y y-;b]-l-/a b 0 * 7$ 4-(2-7'f ^M^A^h)- 
T-'J K ; 

(7) 2-[2- **V-1- b°D'J i>-j^\-^u\ft>m-i- < b°;U7-'J K ; 

(8) 2- [2- **7-l- tfa U S?-^]-^ntr*>K-2.4- y^f-^T-'J K; 

(9) 2-C2- **V-1- t°D 'J 5>i*]-^a b°;f 7®?-2, 4, 6- h 'J y f\rt>7.=. 'J K ; 

(10) 2-[2- **V-1- tfn -7^;l/)-7°ab 0 ;i-7&-2- ^ h + y^/U7-'J 
K ; 

(1D2-C2- **V-1- b'o >J 7^]-7°n fcT*>«-2.6- v?^od7-'J K; 

(12) 2- tf a U K>- 7-b* ; K ; 

(13) 1-7- 7-OU-2- b°a y 7 / 7 ; Stf 

(14) 4- b Ka*i/-2- **y-l- b° d y 7 7 7 -b ? ; K 

¥3-46466 ^&$R©mo~19H«!)g3 {CHJ^^n^^fftlfc*-®^^^^^* 

- t°o'j-7-/UM 2,6- -^yf^T-'J KCN-C2.6- 7> * -/lO-2-(2 

- **7-l- b°ny7-;l/> 7**5K, Htt£ : *7 4 5**20 ;2-b°n')K 
7- 7-b? £ K ; 1-7-7^^-2- b°P y -7 / 7 ; &CM-b Kn*«>-2- **V- 
1- h°D "J -777*? ^ KT?*S 0 

*mM<nmM<Dii%)f&ftt iTtmKfc&om<?>%=.<?>mt i-au tie®**; = 
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X 1 R 

to ^ 

X 2 Ar 

7%,*, r 11 sor 12 «i*n^nai4^ i~6 mn&xmttut 

ftyR©7/i/*;i/*N 3-7 ffloUt*^-? £W7S D 7^+;H, Tfr*ivmfa 
X(i 3-6 7 Wr-;i>*!&U < tt7;i/*-;u£ (fc 

fc^o'B ntn-enastcN xi* ch ; x l so* x 2 «*n€tiaaic^ 

ny>Jgr^ 1-3 -TSiSftXti^ttttOT;!/*^^ 1-3 

*o^;i/g£jj";U ; Artt7x-;l>ak tf'J-^g, fx-^i, X!iW&7x- 
(7x^;^±cDS^Ii> ^ny>JB^ l~4 4 S« 

Xtt^«^©T^+^ l~4 *©ltt*flt^*W1-*aiiXB*ttH©7;U3* 
1-4 <i©^J!fi L ^W-r5illiXii^M©7;u+;i'f-^i h'J7M 
d y f-^s, so'- h ni^ $ tt ^aiinfc i iixi* 2 <i©g&gt& s> 

£^7c 

X 1 SO* X 2 !K Ar# 

ft&7 x-;l/gT&<K B # CH n^Hf R 11 SOR 12 ftZtlZtl 

Sfcfct: 1-6 ffl©gt*K-?*W-t-sa«Xtt^ttlft©7;i/+-'U*T*a^®W 
i=U\, 3&CflF*U*fc'frttfcLT, X 1 SO X 2 An&<?o 
u7x-;l/ST*0. B *>< CH A #N T'£>?K R 11 R 12 

*>< 1-6 ffl©tf»J»^*W^**IUtt*ttll©7^4'^*T**fl;'fr«**»f 

^do7i-w *v*y u >-3- Y\ &u\z*<D%&m&#'Cie>z 
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T&£N-;< f-;U-N-(l-(S)-> f/b^n t°;U)-(2- ?on7x-/U) -Y7*/U>- 
3- KS^N-yf-/U-N-(l-(R)-^f-;U7 p Pt°;i/)-(2- ^oo7i^) 

-f V + y 'J >-3- ijfrtf^Vi KT*5o £ft£©te£<BHi#KJBg58-201756 
$R© ^MfiJ44S K $ ft T I > 5 o 



X-m £ ft S it&fan*&tf 5 - cb #T § 5 o 

i^4 5 > R 21 li*fi^7x^;uS, M7i^;H ( 7 x -)i>M±®mmMli, 
»ny>«^ l~6 «©R*S^**'r*S«lXttfl'«E«OT;u*;u3l, 
1-6 ffl©ft*lS^*Wr4E«Xli^tt*07;U3*5/*fr6tt4#^6»ift 
* l«Xli2*©«ft£T**) ^ ; R 22 

oy>I^ tiUI*fl/T^Tt)J:l> 1-6 ffl©!^^**!* *fi8Xfifl*E 

Sfr£8tfft3) ;R 23 li(R 24 )(R 25 )N-C0-Q- Ti§na (^4"> Q 14 

1-6 ffl©ft*«^*W"t*aHXtt«"tt*©T;u*i/>apT**), R 24 &o"R 25 

li^ft^'ft&Atic 1-6 te©K^^^W-r5SiaX!4^i^M©T;u+;i,S, * 
fft7x-;H, XI4fi^7x-;bS (7x^;u^±©g^Sii, ^a^>^. 

1-6 «oK*K : 3F*W-r*S«Xtt*tt«l©7^+^ 1-6 11©b£# 
S : f*Wt«S«IXti^tttt©7;b3*->*^6«4#^6atfn* H1XI4 2 
li©fi&*T£S) ; X 3 (47K^m?XI4^oy>^^/TL ; Y ttBHffJSr-? 

X(4«H^^^-To 
:oft^i:^tns^ftcn, R 21 TO7i-;H (7x-;u^± 

©e^S(4> ^oy>B^ i~6 mofcf&ftttG+zfemxitAmmQTfr* 
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iktf i~6 moMMm**^* &fcmxit&&m<oT )\s?*i'&fr£>K&m 

frbMliti Z> 111X14 2 H©®&£T£> 5) TfcO ;R 22 ^oy>RK**) ; 
R 23 #(r24)( R 25 )n _ co _q_ -eg^n^* (iS'K Q 14 1-6 WmMW-l-*^? Z> 
ie«lX«^ttai©T;u*u>*T*»), R 24 # l~6 llo^ltlfH^lr-f 31ISIX 

^;ug±©§&»^ ^ay>i^ i~6 fflofiatsr^^w-rsfittxii^ttaiR 

07**^ Scf 1-6 «©R*« : P*W-r*fiflKtt^tt«OT;b=i*->K3^ 

Y R 21 iii^PD?^-^*^) ;R 22 

;R 23 #(R 24 )(R 25 )N-CO-Q- T'g£ft6S (««K Q 14 1-6 
iiO^M^*W-r<5EmXJ4^M©7;U+U>«T*>3> R 24 # 1-6 II© 
M^^*W-r^ttllXI4^m©T^ + ;l/STfcl9> R 25 ^*li7i-)HT' 

#K$F* UWfc£tt£ bT, 2-(3- ?aD7x-il')-3^nt-6-(N-yf^-N 
- 7x^;b7-trh7i K)-5-**7-5,6- y t Ka-f i ^7[l,2-c] **'/'J 
W&C i#T£ 5, C©^^I4^ #P$¥4-217682^&$S©Mfl'J*K42#g© 

lEi:^LfcMlfi:t*n5ft^li, #§110856-2960 #^B§61 
-280470 ^'2M, «WW4-160496*&*k #^BS58-201756 WM 3 F4-217682 

3-46466 #&«fcgll^3ft;fc±£tfa U i*-;U7-t? h7 ; Klf^ftKoi^T 14. B 

(#^hs62-5404 #&ib) > *-wm%®mftj% 

5-163144#&«) s Biftti^^fftffl (#$?¥5-163145-t&$B) , SO'Elv* 
XT©ffitt^*^fftB SMI3B3WttB4¥*£, 1993^12^ 7 H- 9 B, 

g#BrlK 7n^7Afc|?»mm84H. »H#-^PlA20)<£«if©^tt^Wflfffl*«j9I&n 

(Neurosci. Res. Suppl. 17, S88. 1992, 2-71)> Z.4>fc&to<0 i h 3 > K 'J 
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mm, ^it?mm^ B^itymmm, mm&, mmm, y >&£%©&$£> 

fcSt^fcU M£> 7 7v;U^ig, ^x>K*g N 3^ 

'J > -7>r;l/K*l> ^ * >x;u* p-h;i/x> 

UT^*ffc£«&*<lXtt2EU:©* 
?PK**W-r**&^ttN *ft*ft©*5Jfc#©£#ffi«l* ! 6fclR5£3*i"r\ ffi 

*^0«©ism©^4^FjJi ! if^fiJPs^nt\ &pa*j • tmntoK&5.? & z. t 
©^^**©**ffl^-ct>«ti^^ wans^c^-frttisrai^watfa^w 

^ 0 «l¥»atf»ffl¥»i:ttS^i SSlUtti UTIi> 0Jx.li\ KJ&tfK $8 

uti^iiiMj, mnm. mm. »au 

mmmtn^mmmmk mum. phhsmru £%.<m> HMtfcu 
*^«:t^45, apa-^ca-r**jif!i©«itbTji. t> 

£ 0 *<iPfa:4»:ait*WWtLTtt, £#flk ,S»J^ ©A#J> 

ci*<Bj|gT*4 0 -JKWfcii* &P8^0*£KfifcA--Bfcfc»)tt 10 iDg~l, 
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000 mg!ig> L<I4, #J 60 mg~900 mgg&T&So tt*>\ *WiJ|K#KfiFa 
CffilM9ti*2-**V-l- tfnijy^|» 2,6- V/rfcY-*) K[ :* 
7otn] ©&'&#1£l4 2,005 mg/kg «t&v7 7, p.o.) ££tt*< 

14, (Hare, M.F.. et. aL, JPET, 266, pp. 1626-1635. 1993) CD^&K 

mm 2, 6- y > f - ;UT - U K U > TRo5-4864 J 14 $ h a > K U 7 'O 7 7 -t? 
b°>U-fe77- • 7=f*-X h [7-7 dd-5-(4-^ DD7 *-;U)-l,3-S? t Ko-1 
- > f-;U-2H-l,4-<>7v > 7-tft°>-2- *> : TIPS, December, pp. 506-511. 1986] 

m 1 : MrtCa 2+ M©?HlJ£ 

^8artCa 2+ MlcS{frRo5-4864cD«0^^^f'tL/Co (NG108- 
15lDia : ttMfixttM*Ma'^7'J » K) * DHEM «F»*JllHTi|F*U $ & 
{C^7^-^' ; 7X^g#ii-/c7 Iz + yA'-Af^ X?(Heraeus Biotechnology*!!}) 

rtT«F*LT£(T©**Kffll^o **UfcNG108-15ifflia»i, Ro5-4864£50 mM 

©*KKtt3«fc"5KiSinLfco Sjtttlfi fura2-AM [l-[6-Amino-2-(5-carboxy 
-2-oxazolyl)-5-benzofuranyloxy]-2-(2-amino-5-methylphenoxy)-ethane-N, N, N', 
N'-tetraacetic acid, pentaacetoxymethyl ester. $lC<t¥W3li%W £ DMSO 

(Dimethylsulfoxide. ¥#<k¥W KifcWLT 1 mM &$*ft${U ftKCOjg 
•$£HBS(Herpes-saline «, : NaCl: 130 mM; KC1: 5.4 mM; CaCl 2 : 1.8 mM; 

MgS0 4 : 0.8 mM; D-glucose: 20 mM; Na + -HEPES: 20 mM, pH 7.3)T200 ffiFKSfr 
RtT3t*tt***t L/C (fura2-AM©:&&zgjg: 5 ju«) 0 
3ffiIISACa 2+ jlJ£©?I£l4 N NG108-15ttfi*i&*Lfci/*-U(Petri dish) |*| 
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h HBST2 Hffi^U ±Eiar«L/;5 ©fura2-AMJgjft* 

fc fura2-AM < *:i6fCHBS T5 E]2fe#Ufc 0 tti:7l/ + ->-Ai: 

HBS 1ml £MU ARGUS-50/CAC&&* h-?X*±|!J) «t OMl*|Ca 2+ flIl££i»J 
SLfco C©?|lJ^li> fura-2*<P- K$n^#»ja»cfc^-C, 340nm ©@jgft 
ST^-T * Ca 2+ ^^Mf ura-2©^^: £ 380™ ©$jjg&fi?f&-f SCa 2+ j£gtI!f ura 

mmm^Win mm) zMVrt z 0 a * if ura2 

-AMiOtt#KJ:*840 nm$jjgM©ii;*:^ 380 nma^7 l e©»*®#ia^ U 
MjfcMfl^ ©&#&£© Jfc*#afco £ 1 Hic^Biai*)Ca 2+ M{cS(3'-rRo5-4864 
©$m£*Lfc 0 C©^iicknif, Ro5-4864©^inK: J; D*fflMftCa 2+ ^jg#^$l 



d — # \ >123 (2-[6-Amino-3-imino-3H-xanthen-9-yl]-benzoicacid 
methylester, Sigma £HBS T?»IMs «fc tftffl U *«£10^M fflM* 

HKLfco 'JmrtKJS#L/cNG108-15«©ig«ii££Rfc£ HBST2 HifefrLfco 

D-^-i > 123 ®m*HmmwLtz&, nmm&K&nLxm&'S:»mifz4>* 

^-?-rti:Wilfco *©8U mm^tcv-yi >123 8«*]R»>I&< 

HBS (1 ml)£MU >+ a ^-^-rt-C10^l8I»fiLfco 
Ifflfla^HBS 7?lia**LT3«CttLfc. 3fflWCa 2+ zt£©iRi|£CI;!:ARGUS-50/CA 

LfcNG108-15#fettll&KRo5-4864 (50*/M)£«U &MBf ftKARGUS-50/CA 
CJ:»)*ttSEflS*«l5eLfco *2HK^"rtt*^6N Ro5-4864©»K «fc 0 i 
> K'J7©K*fcl±0iS£«4>U «U>R#«#£i;s::£*<*!IWLfc. H*> 
««fcli*lBI4BHlKa*Sftfle«)Jt**tT^«^ :c«Tli, flj#©lH& 
fr££3fe5ag£E8LTfc*. *ti*S*(ratio=1.0) £ LT*ft»f:iSiM£n 
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frt><DCa 2T fa&mmt LT, / > h-^H'J >tt»C«kSCa 2+ ttaj (f'JW : 7' 5 
^4-->(BK)) . Ca 2+ g|^tt0Ca 2+ &|±i *7 7 x f XCaff)) O2o*«tt 

t>ftT(,^ 0 0U (Cj;i9mPJ$ti/cRo5-4864©«iCJ:^|fflErtCa 2+ ^ J gO±#<!: 

+->S^7x-f >^a^cki9/h»{CS^-r^mrtCa 2+ ^^$*T|H]^© 
^m&'rH^ m 1 THffii|^n/cCa 2+ *U h3> K'J7FWr^i$ftTWcCa 2+ 
TfcS^A^ritLfco 0>J 1 fcK*Lfc#ifc£P*tt2F«fcfcJ: *K Ml*lCa 2+ 

0IJ3 : 75 ^+->M*7x^ >&SfflISKfctt<5Ro5-48640|&9 

|ffliartCa 2+ M{rS(?^Ro5-4864©$j!jm^^b/c[ElT^-5o liliJ6^ % 

t t/n$&^ biiart^ca 2 ^is$ * s d t -e^ & nxi^ * 7 5 * 
— xbk 1 uMzmm % tmmtmmfoca 2 +m%<D±g-frm®ztiKo 
7 x>f xcaff/io^M)*afflL. n^T»z:iaaoBK*affl*Lfc*<, 
^-ndJ:oTfcaBiai*ica 2+ ziS©±#fifSfe'iti^^o/c 0 hsabk 

J: 0 /H&ft tr ft 3fc-f 5 aniai*|Ca 2+ ^fe^ Lfcfcft-CiSt^&ns. d ©&# 
TT- Ro5-4864(50//M)^iifflLfc<tc:5«rtCa 2+ MliSMi:±#L/c o 7*7-7 

fflLtt^*>©<t#/Lt>ftT^£ 0 lot, Ro5-4864f:J:SlfflMF*ilCa 2+ ziS©±#^ 

«I2 4H«0»J:O $ >a> K'J7RSft*aiJ£Lfc„ * 7x^X10 // 
ll)fcJ;y77^->(lMl)^ifflLtU Vuy KU 7©«t*ttlC«-flSttB«>& 
Mfr^izi)K Ro5-4864(50 /ttM)*affll/teiC5«*<£ 5 h 3 > K l ) 7flimft© 
teT#fSto£*u $ h 3> KU7jR#K#«LT^4C£#«B3ftfc (£4 0) 

o 
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Ro5-4864(25 u M)**ffi LTi|fflflartCa 2+ M©±#£5gl|! Ufc (Iff 5 El : M 
©t 0 -*) o ±IE ©£!£#&£ a- t*«glfcU, *©*ffiJfe£*fe&U zt>\z 
WlOlItlt*7-(7t^A (50^M)*affltfei^«> *EBJI&l*]Ca 2+ j§Jglc 
mtimtilft?^ *7 4 7-b*2»&&T-C Ro5-4864(25^M)^»L/ciC^, 
lfflllartCa 2+ ^S(i(5<!:^i*^>f^:Lni:*^^/c (£5 0) o -©M^iix «bjcdE^ 
*< Ro5-4864(25#M)(Cj:£j|fflfl&ftCa 2+ ^(D±#£ia^-£ :i*jj?l/Tl>4 e 

#|J5 : *7 4 A&SHBI&Kfctf 5 ; hn> K 'J 7&m&fc&K-fRo5-4864 

©*ft 

KlltLfc, liD&C, *7^r A(50 /zM)^iifflL/ci:C5 ^ h3>K'J7© 

fl^mffiC(if5IbM^i6t)tin£^o^o S&K, *74 AOffSTT Ro5 
-4864(25 0 M) fcjgjfl 5 h a > K 'J 7 ©flUmftic 8* Jf dr df^t^Hfe 

6ft«*ifc (H6IH) 0 C©ife£M\ Ro5-4864(25 juM)©; h a > K 'J 7«ic*f 

K*l*T<* bir^g©Ro5-4864(50 n\D*MKit?> pt^i*<4t>5 h a > K 
'J 7KR#«fiUflj&<B» fcftfc (» 6 H) o 

«?>J 6 : PKU195 MMC*; * 3fflfl&ftCa 2+ ^gK&l3'7Ro5-4864©#^§ 

#HBS58-201756 #&*©&«0145Ke«lS*lfc#fcfcH«K LTs N-y ^ 
-N-(l-^ f-/U7°a t°;i/)-(2- i?nu7x^.;u) -fv + y'J>-3- t)jitf*yi K 
(PK11195, ^MitL/Co o. p. 133-134^ (CHClg-EtOH) \ Anal. Calcd. 

for C 21 H 21 C1N 2 0 2 C, 71.48%; H. 6- 00%; N, 7. 94% Found C, 71.19%; H, 5.94 
X; N, 8.06% 

Ro5-4864 tiQvH)ZM%LXMmfiCa 2 +m%(D±&ZmWLtz 7 H : JBHSU 
©tf-*) o *©8U PK11195 (20^M)*IHftHlb/:^»cRo5-4864*afflUfci; 
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3Ca 2+ ig£©±#ftffla«J£ ft/c 0 -OfeUli, PK11195 lz±Mm U M> 
ffeffl £: MSar*3Ca 2+ 2iS 4 L T I ^ C i: L T ^ S e 

mi : PK11195 MiMfla^fc^^ ^ h^K'j TmmmzRKtRos-mwfm 

$fcftL£ 0 liC&K PK11195 (20^M)^iifflL/ciC6 $ h n > K 'J TOflgmftK 

te/j:^^i;#fSa6£fttt^o/c 0 ££>k PK11195 (20azM)©^sttro5-4864 

hn> K-JTMmi4^±#L,^o CCD^ii. *^B^oEa<!:Ro5-4864^MBR life 

#]8 : NCS-1044-90 MMKfctf ^|fflJ^rtCa 2+ MlcSl3'-rRo5-4864©^ 
#^¥4-217682^^$g©^Jiffi^J42lc^$n/^j*i^^ir LT> 2-(3- ?no 

7x-Jl')-3-7'nt-li-((l-> ^;U-N- 7x-;b7-irh7; K)-5-* + 7-5, 6- i>fc 

Fn^-^v'[l,2-c] *i-JVy (NCS-1044-90) £ML*: 0 m. p. 225-227 °C 

(Et 2 0), Anal. Calcd. for C^HjgBrClN^ C, 57.55%; H, 3. 48%; N, 10. 74% 

Found C, 57.93%; H, 3.53%; N, 10.91% 
NCS-1044-90 (10 (jLWZm^-btzMVfoiZ Ro5-4864 (100#M)£;iffl LT,M 

rtCa 2+ i§Jg©^^^WL/ctC5s Ro5-4864 *>MftCa 2+ ig£©± 

#(i^toT^-r'^^ISe6bn/c©^T*o/c (^9H) o 

#J9 : NCS-1044-90 IliiCfct^ ZMMft I h => > KU THUmftK&li'-f Ro5- 
4864© f^^ 

NCS-1044-90 (10/zM)©^S{CJ: DiBJiart i h rj > K 'J TglfgftKii^ttlifS 
a6S>fttt>&>^ 0 NCS-1044-90 (10^M)©j!!lg|ffl^CRo5-4864 (50^M)£$4l,/c 

*-^{:ii> Mart? h ^ y k y 7Simti©±#i±Mfer^-r^iif2!i6^n^iw-r 
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£ttfrofc#> Ro5-4864 (100//M)-CM1"5 Simft©^©^^ 
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ff # CD IE ffl 

$ h 3 > k y 7«im#ciBH-r-5, xi* $ h a > k y 7Siit*#^.i© 
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^hpg. i~4 ii©^ii»^wrai:^xii^«07;u+;^ 

1-4 ^OM^^^Wt-^E^XIi^llOT^ri + ^^S. 1-7 1@©£*3t 
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(R 4 ) K+On l±lXi4 2^^L> R^liTK^Mi^Xli ^ f-;H?£7F R 4 li7j<$ 
SXfi-H^ : -NCR 8 ) (R 9 ) (^t©R 8 l±7K*Hi 1 Xli> ^S^U R 9 li/ f7U 

nSiSft7;l'*;^^*7'hS, HSit : -SOgR 5 (5$+ OR 5 1* 7 i y SXtt 

i~3 flio^is : ?-*wi*'5 7^*^at**f ) T?a*n*x;u*-;ng % at;* 
: -coo(ch 2 ) 2 -n(r 6 xr 7 ) cft*0R 6 &tf r 7 ^ tt^njfe&fczKatiiH^ > 
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